In this study, we explored the predictors of quality of life and depressive features in older people living in temporary housing 13 months after the Wenchuan earthquake in western China. Anonymous data were collected via questionnaires in a cross-sectional survey of 189 older people living in temporary housing 13 months after the earthquake. To explore the predictors of the outcomes of interest, Pearson correlation and multiple linear regression analysis were used. The results indicated that interests/hobbies, subjective support, and family function were positive predictors of quality of life, whereas instrumental activities of daily living and depressive symptoms were its negative predictors. In addition, we found that a higher level of instrumental activities of daily living predicted a greater likelihood of depression. These results suggested that developing strategies to decrease the instrumental activities of daily living score of these people helps improve their quality of life and depression. To enhance the quality of life of these individuals, healthcare providers should also focus on developing their interests/hobbies and provide them with adequate social support, especially subjective support.
INTRODUCTION
An earthquake is a natural disaster that can result in survivors suffering from long-term physiological and psychological problems (Ke et al., 2013 ). An epidemiological study conducted by Kilic et al. (2006) indicated that the prevalence of depression in adult survivors 4 years after the 1999 earthquakes in Turkey (Izmit earthquake and/or Düzce Quake) was 11%. Another study reported that approximately 7.5% of Umbria-Marche earthquake survivors suffered from psychological disorders even after 8 years following the event (Priebe et al., 2011) . In addition, poor quality of life has been reported for many survivors. Ceyhan and Ceyhan (2008) investigated the quality of life of survivors 6 years after the Turkey earthquake, and the results revealed that psychological and environmental domains of their quality of life were significantly lower than those of individuals who were not exposed to the earthquake.
Older people are generally considered to be vulnerable because of their physiological and social disadvantages. They are particularly vulnerable to the traumatic effects of disasters (Lamb et al., 2008) . A previous study reported that the prevalence of depression in survivors aged 65 years or older was significantly higher than that of young people 3 years after the Chi-Chi earthquake in Taiwan (Wu et al., 2006) . Moreover, Giuliani et al. (2014) noted that older people living in the new town had a poorer perception of their quality of life than their younger counterparts 3 years after the earthquake in L'Aquila in Italy.
In recent years, earthquakes have occurred frequently in China. In particular, the Sichuan region has had a high incidence of earthquakes. On 12 May 2008, an earthquake measuring 8.0 on the Richter scale hit Sichuan, causing significant damage in the area. It was estimated that the total number of people aged 65 years or older who were affected by this earthquake was approximately 3.5 million. Of these affected individuals, approximately 1 million older people required emergency placement (Xinhua News Agency, ). In Chinese culture, people have a strong bond with their hometown; it is where they live and where they belong. When they are born, Chinese people are branded with the label of their hometown; and when they are old, they usually live a happy life with their family members in their hometown. However, the earthquake nullified this possibility, especially for older people who had to bear the pain of losing their loved ones and homeland, and moving to temporary housing provided by the government. They endured not only the trauma of living through an earthquake, but also adapting to the new environment. As a result of the earthquake and the relocation of these older people, many exhibited some degree of psychological problems, such as loneliness and depression, and their quality of life decreased. It was reported that the prevalence of depression among older survivors 4 months after the Wenchuan earthquake was 64.52% (Yin, 2010) . Additionally, the level of health status, self-care ability, and quality of life of older people 6 months after the Lushan earthquake in China were lower than before the earthquake (Wang et al., 2015) .
Nevertheless, studies exploring factors associated with quality of life and depressive symptoms among older people living in temporary housing after a devastating natural disaster are insufficient, because the predictors of quality of life and depression among older people after an earthquake remain unclear. This cross-sectional study aimed to examine the potential predictors of quality of life and depression among these people.
METHODS

Design and participants
The study employed a cross-sectional survey. Convenience sampling was used to select one temporary settlement in an urban area (Wenxing Town) and one temporary settlement in a rural area (Qingping) in China. The sample consisted of people who were living in temporary housing facilities and aged 65 years or older. The exclusion criteria included having a diagnosis of psychosis or a severe cognitive communication disorder, or being unwilling to participate in the research. Ultimately, 191 eligible participants were recruited. Of these, 79 were from Wenxing and 112 were from Qingping. This ratio was approximately aligned with the proportion of older people in urban and rural areas in the city of Mianzhu in China.
Setting
The study was performed in Qingping and Wenxing in Mianzhu, China, which was one of the cities that was hardest hit by the Wenchuan earthquake.
Ethical considerations
The participants' rights to confidentiality, privacy, and safety were protected at all times during the study. Prior to data collection, approval was obtained from the West China Hospital Medical Ethics Committee at Sichuan University (Sichuan, China). Confidentiality was maintained by requesting that participants not include their names or other identifying information anywhere on the survey or within their responses. In addition, due to reasons such as vision impairment and low educational level among some participants, only verbal consent was obtained from each participant before commencement of the study, but participants were free to withdraw from the study at any time.
Data collection
Data for the research were collected by 30 nursing undergraduates students recruited from the West China School of Nursing at Sichuan University. Prior to the study, all the investigators received training on the aim and procedure of the study, as well as the questionnaires and appropriate communication. In addition, before the investigators went to the local area 1 week prior to commencement of the study, the person in charge of the research (HC) informed the local government of the purpose and process of the study in order to obtain consent to recruit study participants. Due to limitations of human, material and financial resources, etc., this study was supported by the local government to go from house to house to recruit participants and informed them of the study's aim and procedure. If the older people had any questions during this process, the local government could make contact with the researcher by telephone. Consequently, the older people had nearly 1 week to consider whether or not to participate in the study.
This study used a household survey method. First, the investigators explained the purpose and main contents of the survey and evaluated whether the older people met the eligibility criteria. Then, after obtaining approval from eligible participants, the investigators issued printed questionnaires, guided the respondents on how to complete them, and collected the questionnaires immediately after their completion to check the integrity of the data. In addition, for those who could not complete the questionnaires because of a low level of education or other reasons, the investigators read out the questions to them and recorded each individual response.
Measures
Demographic data
The demographic variables included age, sex, marital status, educational level, earthquake-related experience, degree of house damage, number of children, and personal interests/hobbies.
Brief Form of the World Health Organization's Questionnaire, Chinese version
In 1995, China joined the World Health Organization's Questionnaire (WHOQOL) Group, and the team spent 3 years developing the Chinese version of the brief form of the WHOQOL (WHOQOL-BREF). The scale was simplified according to the WHOQOL-100, which includes physical, psychological, social relations, and environmental domains and two individual items about subjective quality of life and health conditions. The scale consists of a total of 26 items, with responses measured on a five point Likert scale. Higher scores indicate better quality of life (WHOQOL Group, 1998) . Previous studies confirmed that the scale has good reliability and validity for use with older Chinese people (Hu et al., 2005) . In this study, the Cronbach's alpha reliability coefficient of the WHOQOL-BREF was 0.864.
Social Support Rating Scale
The Social Support Rating Scale (SSRS) was developed by Xiao and Yang (1987) . The scale has 10 items that are categorized in three dimensions: objective support (3 items), subjective support (4 items), and utilization of social support (3 items). Objective support refers to objective, visible, or actual support, including direct material support, a social network, and the existence of a relationship between groups and participation. Subjective support refers to the individual's emotional experience of being respected, supported, and understood in society. Although individuals can acquire social support, some people refuse to accept help from others. The support of people is an interactive process. One person provides support to others, which simultaneously lays the foundation for obtaining support from others. The total score on the scale is calculated as the sum of the three dimensions, which ranges from zero to 66. Higher scores indicate greater social support. The internal consistency coefficient of the original scale was 0.89-0.94 (Xiao, 1994) . In this study, the Cronbach's alpha value for the SSRS was 0.749.
Geriatric Depression Scale-15 -Short Form
The Geriatric Depression Scale-15 -Short Form (GDS-15) was designed based on the standardized GDS by Sheikh and Yesavage (1986) . The GDS-15 is a 15-item questionnaire. Each item has two response options (yes/no). The total score ranges from zero to 15. A cut-off score of eight is used to classify respondents as non-depressed (GDS-15 score <8) or depressed (GDS-15 score ≥8). Higher scores indicate more severe depression. The previously-reported Cronbach's alpha reliability coefficient of the GDS-15 was 0.82 (Burke et al., 1991) . In this study, the Cronbach's alpha value for this scale was 0.837.
Activities of Daily Living Scale
The Activities of Daily Living (ADL) Scale was developed by Lawton and Brody (1969) . The scale has 14 items, and it includes two parts: (i) the Physical Self-Maintenance Scale (PSMS); and (ii) the Instrumental Activities of Daily Living Scale (IADL). The PSMS has six items related to toileting, feeding, continence, dressing, locomotion, and bathing. The IADL has eight items related to the ability to use a telephone, shopping, food preparation, housekeeping, laundry, mode of transportation, responsibility for one's own medications, and ability to manage finances. The total score on the scale is calculated as the sum of the two parts, and ranges from 14 to 56. Higher scores reveal poorer functional status. In this study, the Cronbach's alpha value for the ADL Scale was 0.786.
Family Apgar Index
The Family Apgar Index questionnaire was developed by Smilkstein (1978) to evaluate the family function of respondents. It assesses adaptation, partnership, growth, affection, and resolve via five items, with responses based on a three point Likert scale. Higher scores indicate better family function. The previously-reported test-retest reliability of the Family Apgar Index was 0.83 (Chen et al., 1980) . In this study, the Cronbach's alpha value for this scale was 0.787.
Data analysis
Continuous variables were described using means and standard deviations, and categorical variables were described using frequencies and percentages. Pearson correlation and multiple linear regression analysis were used to identify factors associated with quality of life and depressive symptoms in older people living in temporary housing. All the statistical analyses were performed using SPSS version 19.0 (SPSS, Chicago, IL, USA). A P-value less than 0.05 was considered to be statistically significant.
RESULTS
Participant characteristics
Of the 191 older people recruited for this research, none refused to participate. However, two dropped out halfway through the study. Ultimately, 189 eligible participants were investigated. The demographic characteristics of these participants are shown in Table 1 , with their health status scores displayed in Table 2 . The results of the study showed that the main chronic disease among the study participants was hypertension (n = 52, 27.5%), followed by osteoarthritis (n = 27, 14.3%), pulmonary disease (n = 24, 12.7%), heart disease (n = 14, 7.4%), and diabetes (n = 11, 5.8%). The average number of chronic diseases each participant had was 1.28 AE 1.046. The average GDS-15 score was 5.27 AE 3.551. As shown in Table 3 , the scores for the physical and psychological domains for quality of life were 56.2 AE 20.3 and 45.7 AE 12.1, respectively, which were lower than those found among the general population in China.
Factors related to quality of life and depression
The factors found to be related to quality of life are shown in Table 4 . Interests/hobbies, functional status, IADL, social support, subjective support, and family function were correlated with all the quality of life domains. Factors that were related to depression are shown in Table 5 . Only ADL and IADL were correlated with this outcome. 
Regression results
The regression results, in which quality of life was the dependent variable, are shown Table 7 . Only one factor was correlated with depressive symptoms; IADL explained 6.1% of the total variance in depression.
DISCUSSION
In our study, we found that older people living in temporary housing experienced a low quality of life on the physical and psychological domains, even 13 months after the Wenchuan earthquake. This could be attributed to the physical injuries and psychological shock caused by the earthquake. In addition, the health status of these older people was affected by the aging process and diseases. The average number of chronic diseases each participant had was 1.28, indicating that most of these older people likely suffered from chronic conditions, such as hypertension and pulmonary disease. As they age, older people usually experience the degeneration of their tissue and body structure. Each organ may start to function abnormally, their immunity to illness weakens, and their mobility is reduced. For these reasons, older people are likely to suffer from chronic diseases. However, in the correlation analysis that included quality of life, chronic diseases had a weak correlation with the environmental domain of quality of life, which was not consistent with previous studies (Paker et al., 2014; Yin et al., 2016) . The impact of chronic diseases on quality of life and depression in this population should be further clarified. Additionally, average monthly income and age were not correlated with quality of life in our study, which were inconsistent with the findings of Luo and Liu (2014) . The main source of income for older people living in rural areas is the dole or a retirement pension, rather than money that they earned themselves. Immediately after the earthquake, the government and society provided relief supplies and helped survivors with the reconstruction of their homes. Material conditions did not have a significant effect on older people for these reasons, and also because they were not the main income earners in their families. One of the more significant findings in this study was that the number of interests/hobbies, functional status to include ADL and IADL, subjective support, and family function were correlated with quality of life. Qi and Zhang (2014) reported that interests/hobbies were important factors that affected the quality of life of older people. Older people who experienced the earthquake might have reduced the time spent on their interests/hobbies because of the psychological trauma that they experienced. Moreover, living in temporary housing might also have limited their ability to do what they enjoyed. This suggests that healthcare providers should focus on encouraging the interests/hobbies of these older survivors and providing them with a good environment in which to do the things they enjoy. It was reported that earthquakes could increase the ADL score of older people, especially the IADL score, which can decrease their quality of life (Wang et al., 2014) . The results of this study confirmed this view, suggesting that more effort and resources should be directed towards the daily life care of older people after an earthquake to provide them with a better home care environment and daily, which can improve their quality of life after experiencing an earthquake. Liao (2009) indicated that the social support network of older survivors after an earthquake is severely damaged. The objective support older people received has increased because of the support of the government and caring people, but the subjective support they received was still severely lacking, which decreased their quality of life. The results of the current study also showed that lower level of social support, especially subjective support, was associated with poorer quality of life. These findings suggest that we should not only provide older people in disaster areas with sufficient objective support, but we should also focus on strengthening their subjective support. Moreover, our study showed that 25.9% of older people had family members who were seriously injured. In contrast, the Chinese family pattern has been changing gradually from the joint family to the nuclear family. As children have begun to work outside the home, the number of empty-nest families has increased, which has affected the existence and role of older people in family function, and subsequently decreased their quality of life. Therefore, it is necessary to develop effective strategies to help older people improve their family function after an earthquake.
Furthermore, our study showed that IADL had a positive correlation with depression. IADL reflects older people's ability to live alone, and it is the basis of maintaining social activities. As age increases and physiological and organ function decrease, the prevalence of chronic diseases increases among older people. According to Gao et al. (2009) , a state of long-term sickness has a significant impact on their ability to live alone, as well as on their emotional well-being. The results indicate that 16.4% of older people had also been seriously injured. Physical disability significantly decreased their ability to live independently, and reduced the scope of their activities and their contact with the outside world. This in turn limited the amount of information to which they had access to and reduced their brain activity, thus making them more prone to depression. Therefore, providing older survivors with a better and more reasonable daily life and home care environment is conducive to reducing their IADL scores and improving their functional status. Moreover, it is an important factor in managing depression and improving mental health among older people living in disaster areas.
Limitations
As with all studies, this study had several limitations. First, it was a cross-sectional survey. With this type of design, the limitation is that we do not know what the situation was before the earthquake. It allows only for an examination of correlation, not causation. Second, although all of the investigators in the study were uniformly trained, 30 different individuals collected the data. Therefore, we do not know whether they acted in same way. Third, these predictors of quality of life and depression in the regression equation accounted for only small part of the total variance, there are many other factors in addition to the variables included in this study. Although they are preliminary, the results of our study can provide guidance for healthcare providers and policymakers.
CONCLUSIONS
The findings suggest that there is an urgent need to improve the quality of life of older people living in temporary housing after an earthquake, and to develop strategies to decrease their IDAL score to help improve their quality of life and reduce their depression. To enhance the quality of life of these people, healthcare providers should also focus on encouraging these older people's interests/hobbies and providing them with adequate social support, especially subjective support. Additional studies are required to explore predictors of quality of life and depression in this population more fully.
